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OIL TANK CAP 


Background of the Invention 
The present invention generally relates to motorcycles, and particularly to 
5 motorcycles that include oil tanks with caps. 

Many motorcycles include a lubricating oil system that uses a tank to store the 
lubricating oil. Generally, the tank is supported by the motorcycle frame and is often 
highly visible. In addition, the tank includes a fill spout near the top that allows the user 
to fill the tank with oil. A cap fits within the fill spout to close the tank and inhibit oil 
10 from leaking out and dirt or water from leaking in. In most oil tanks the fill spout and 
the cap extend above the outer surface of the oil tank. This can be vmsightly and can 
contribute to damage if the cap or fill spout is bumped or impacted during use of the 
motorcycle. 


15 Summary of the Preferred Embodiment 

The present invention provides a motorcycle including an oil tank that includes 
an oil cap. The cap engages the tank and rotates about a cap axis between an inserted 
position and a sealed position. Additionally, a first portion of the cap is movable axially 
along the longitudinal axis of the cap relative to the remainder of the cap between an 

20 extended position and a retracted position. In one construction, the top surface of the cap 
is flush with the outer sxu-face of the oil tank when the cap is rotated to the sealed 
position and the first portion of the cap is in the retracted position. 


25 


Brief Description of the Drawings 
The detailed description particularly refers to the accompanying figures in which: 
Fig. 1 is a right side view of a motorcycle including an oil system; 


Fig. 2 is an exploded view of a portion of the oil system of Fig. 1 including an oil 
tank cap embodying the present invention; 

Fig. 3 is a side view of the oil tank cap of Fig. 2 in an extended position; 
Fig. 4 is a side view of the oil tank cap of Fig. 2 in a retracted position; 
Fig. 5 is a section view of the oil tank cap of Fig. 2; 
Fig. 6 is a section view of a stationary member of the oil tank cap of Fig. 2; 
Fig. 7 is a side view of a movable member of the oil tank cap of Fig. 2; 
Fig. 8 is a side view of a guide member of the oil tank cap of Fig. 2; 
Fig. 9 is a front view of a guide spring of the oil tank cap of Fig. 2; 
Fig. 10 is a side view of the guide spring of Fig. 9; 

Fig. 11 is an enlarged view of a cam surface of the movable member of Fig. 7; 
Fig. 12 is an enlarged view taken along line 12-12 of Fig. 2; 
Fig. 13 is a side view of the oil tank cap in a sealed and retracted position within 
an oil tank having a cover; 

Fig. 14 is a bottom view of the guide member of Fig. 8; 

Fig. 15 is a section view of the cam surface taken along line 15-15 of Fig. 11; 

Fig. 16 is a bottom view of the movable member of Fig. 7; and 

Fig. 17 is a section view of the movable member taken along line 17-17 of Fig. 

16. 

Before one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of construction 
and the arrangements of the components set forth in the following description or 
illustrated in the drawings. The invention is capable of other embodiments and of being 
practiced or being carried out in various ways. Also, it is understood that the 
phraseology and terminology used herein is for the purpose of description and should not 
be regarded as limiting. The use of "having", "including", and "comprising" and 
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variations thereof herein is meant to encompass the items listed thereafter and 
equivalents thereof as well as additional items. The use of letters to identify elements of 
a method or process is simply for identification and is not meant to indicate that the 
elements should be performed in a particular order. 

5 

Detailed Description of the Drawings 
Fig. 1 illustrates a motorcycle 10 including a frame 15 that supports an 
engine/transmission assembly 20, a front wheel 25, and a rear wheel 30. The front wheel 
25 is pivotally coupled to the frame 15 to allow a rider to steer the motorcycle 10. The 
10 rear wheel 30 is coupled to the engine/transmission assembly 20 such that operation of 
the engine/transmission assembly 20 rotates the rear wheel 30 to propel the motorcycle 
10. 

Also included on the motorcycle 10 is a lubrication oil system that includes an oil 
tank 40 (shown in Fig. 2) and a cover 45 covering at least a portion of the oil tank 40. 

1 5 The oil tank 40 attaches to the frame 1 5 or to a support member that supports the oil tank 
40 in a substantially fixed position relative to the frame 15. Referring to Fig. 2, the oil 
tank 40 includes one or more oil outlets 50 that allow oil to flow to the engine 20 and one 
or more return oil inlets (not shown) where oil from the engine 20 returns to the tank 40. 
The tank 40 may also include baffles or other similar devices that allow the oil time to 

20 cool and de-aerate before being routed back to the engine 20. It should be noted that 
some constructions of the motorcycle 10 do not include a cover 45. 

As shown in Fig. 2, a fill spout 60 extends beyond an outer surface 65 of the tank 
40 to a position that allows a user to fill the oil tank 40 with oil. The fill spout 60 defines 
an aperture 70 that extends along an inlet axis A-A and is sized to receive a cap 75. With 

25 the cap 75 installed, the fill spout 60 is substantially sealed from the outer environment. 
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Thus, the cap 75 inhibits the escape of oil from the tank 40 as well as the introduction of 
foreign compounds (e.g., sand, dirt, water, or other debris) into the tank 40. 

The fill spout 60 includes a large tab member 80 and a small tab member 85 
(illustrated in Fig. 12) disposed such that they project into the aperture 70. The tab 
5 members 80, 85 engage the cap 75 and allow it to move from an inserted position to a 
sealed position. The cap 75 is rotatable about the inlet axis A-A between the inserted 
position and the sealed position. 

The cap 75, illustrated in Figs. 3-5, includes a stationary member 100, a movable 
member 105, a biasing spring 1 10, a guide member 1 15, a cap cover 120, and a guide 
10 spring 125. The movable member 105 is movable relative to the stationary member 100 
between an extended position, shown in Fig. 3, and a retracted position, shown in Fig. 4. 

As shown in Figs. 3-6, the stationary member 100 includes a dipstick 135 and an 
engagement surface 140. The dipstick 135 extends into the oil tank 40 and can be used 
to measure the amount of oil within the tank 40. The stationary member 100 also 
15 supports a seal member, such as an 0-ring 145 (Figs. 4 and 5) that is designed to engage 
an inner surface 150 (see Fig. 2) of the fill spout 60 and provide a substantially liquid- 
tight seal. 

The engagement surface 140 is substantially cylindrical and includes a first 
helical engagement groove 155 and a second helical engagement groove 160 . The two 

20 grooves 155, 160 are positioned on opposite sides of the cylindrical engagement surface 
140 and are substantially rectangular in cross-section. The first helical groove 155 has a 
width that is smaller than the width of the second helical groove 160. Thus, the second 
helical groove 160 is able to receive either of the large tab member 80 or the small tab 
member 85, while the first helical groove 155 is sized to only receive the small tab 

25 member 85. This arrangement inhibits the insertion of the cap 75 into the oil tank 40 in 
any orientation other than a desired orientation. 
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Other engagement systems could be used to allow for the insertion of the cap 75 
in only one orientation. For example, engagement grooves spaced apart from one 
another such that they are not symmetric about the axis of the cap and inlet A- A would 
achieve the same result. In still other constructions, different height tab members could 
5 be used, rather than different widths. As will be apparent to one of ordinary skill, there 
are many different ways of assuring that the cap 75 is only inserted into the fill spout 60 
in a desired orientation. 

As shown in Fig. 6, the stationary member 100 defines an annular chamber 165 
and a cylindrical chamber 170. The chambers 165, 170 contain the components that 

10 make up the cap 75 as will be described below. 

The guide member 1 15, shown in Figs. 8 and 14, fits substantially within the 
annular chamber 165 of the stationary member 100 and is substantially fixed relative to 
the stationary member 100. The guide member 115 includes two displaceable locking 
members 171 that engage apertures within the stationary member to fix the guide 

1 5 member 1 1 5. In addition, two keys 1 72 fit within slots provided in the stationary 

member 100 to assure proper alignment and positioning of the guide member 115 within 
the stationary member 100. 

The guide member 115 includes two protrusions 175 that are positioned to 
fixedly support the guide spring 125. The guide member 115 also includes two fiill- 

20 length axial slots 180 that engage and guide the movable member 105 during movement 
of the movable member 105 between the retracted and extended positions. In addition to 
the full-length slots 180, two partial length slots 181 are provided in the guide member to 
further guide the movable member 105. The guide member also includes a wide slot 182 
positioned on the opposite side of the guide member relative to the two protrusions 175. 

25 The wide slot cooperates with the partial length slots 181 to inhibit excess extension of 
the movable member 105 as well as to guide the movable member's axial movement. 
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Tuming to Figs. 9 and 10, the guide spring 125 includes two loop portions 182 
that define two apertiu-es 185 that engage the two protrasions 175 of the guide member 
1 15 to firmly support the guide spring 125. The guide spring 125 also includes an arm 
portion 190 that extends fi-om the loop portions 183 to a hook portion 195. Fig. 9 
5 illustrates the spring 125 in its fi^ee state. The hook portion 195 is positioned to the left 
of a cap centerline B-B in this fi^ee state. Once the cap 75 is assembled, the hook portion 
195 is forced to the right (as shown in broken lines in Fig. 9) such that it produces a 
biasing force to the left as it attempts to return to the firee state. Referring to Fig. 10, the 
hook portion 195, in the guide spring's fi-ee state, extends substantially out of the plane 

10 C-C defined by the apertures 185. However, once the cap 75 is assembled, the hook 195 
is forced toward the plane C-C defined by the apertures 185 (as shown in broken lines in 
Fig. 10), thus establishing a biasing force towards the centerline B-B of the cap 75. 

The movable member 105, illustrated in Figs. 7 and 16-17, fits within the guide 
member 115 and is movable between the retracted position and the extended position. 

15 The movable member 105 includes a cam surface 200 (shown in detail in Figs. 1 1 and 
15), a spring seat 205, two Ml length guides 210, two small guide stops 211, one large 
guide stop 212, two recesses 213, and a cap cover mount 215. The cap cover mount 215 
provides an attachment point for the cap cover 120. Once attached, the cap cover 120 
moves with the movable member 105 between the retracted and extended positions. 

20 The two fiiU-length guides 210 engage the fiiU-length slots 180 of the guide 

member 1 15 to guide the movement of the movable member 105 in a substantially axial 
direction. To fiirther guide the movable member 105, the two small guide stops 21 1 
engage the partial length slots 181, while the large guide stop 212 engages the wide slot 
182. Thus, five guides engage five slots to provide substantially axial movement of the 

25 movable member 105 relative to the guide member 115. The large guide stop 212 and 
two small guide stops 21 1 cooperate with their respective slots to stop the extension of 
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the movable member 105 relative to the guide member 1 15 at the desired extracted 
position. Because the slots do not extend the fiill length of the guide member 115, they 
act to limit the axial travel of the guide stops 211,212. 

It should be noted that while the movable member 105 and guide member 115 
5 have been described as including five guides engaged with five slots, more or less guides 
and slots could be used. 

The recesses 213 of the movable member 105 provide space for movement of the 
locking members 171 during assembly and disassembly of the movable member 105 into 
the guide member 115. 

10 The spring seat 205 provides support for one end of the biasing spring 110. The 

stationary member 100 supports the second end of the spring 110 within the cylindrical 
chamber 170 such that the movable member 105 is biased towards the extended position. 
The guides 210 each engage one of the slots 180 in the guide member 1 15 to inhibit 
rotation of the movable member 105 relative to the stationary member 100. The guides 

15 210 are fi-ee to slide within the slots 180 in a direction that is substantially parallel to the 
longitudinal centerline B-B of the cap 75. 

The cam surface 200, illustrated in Fig, 1 1 engages the hook portion 195 of the 
guide spring 125 to lock the movable member 105 in one of the extended or retracted 
positions. The hook portion 195 is displaced firom its fi-ee state to engage the cam 

20 surface 200. As shown in Fig. 5, the guide spring 125 is displaced such that the hook 

195 applies a biasing force toward the cam surface 200 (i.e. toward the axis of the cap B- 
B in Fig. 5). This biasing force assures that the hook 195 will remain in contact with the 
cam surface 200 during operation of the cap 75. The shape of the guide spring 125 also 
biases the hook portion 195 toward the left side of the cam surface 200 as the cam 

25 surface 200 is illustrated in Fig. 1 1 . 


-8- 

The cap cover 120 fixedly attaches to the movable member 105 to provide a 
visually appealing outer surface 130. In lubrication systems that include a cover 45, the 
top surface of the cap cover 130 is contoured to substantially match the contour of the 
cover 45, as illustrated in Fig. 13. Alternatively, the cap cover 120 can be contoured to 
5 match the contour of the outer surface 130 of the tank 40 when a cover 45 is not utilized. 
It should be noted that when the cap cover 120 is described as matching the contour of 
the outer surface 130 of the tank 40, this should also be interpreted to include matching 
the contour of the cover 45, if present. 

The cover 45 may include multiple intersecting surfaces in the area of the fill 
10 spout 60, thus requiring a non-symmetric cap cover 120. When a non-symmetric cap 
cover 120 is employed, the cap cover 120 must be oriented properly relative to the cover 
45 in order for the contours to align. 

In other constructions, a substantially flat or a slightly domed cap cover will 
match the contour of the cover 45 and/or provide a visually appealing look. It should 
1 5 also be noted that the invention does not require that the cap 75 blend in with the cover 
45 or the oil tank 40. In fact, other constructions in which the surfaces purposely do not 
blend are also contemplated by the present invention. 

With reference to Figs. 1 1 and 15, the cam surface 200 includes radial guide 
surfaces and lateral guide surfaces. The radial guide surfaces support the guide spring 
20 125 and resist the bias force that is established when the hook 195 is moved toward the 
plane C-C of the apertures 185, as shown in Fig. 10. The lateral guide surfaces support 
the guide spring 125 and resist the bias force that is established when the guide spring 
125 is moved to the right as shown in Fig. 9. 

In the retracted position, the hook 195 is trapped within an upper pocket 220 in 
25 the cam surface 200. As the cap cover 120 is depressed, the cam surface 200 moves 
downward and the hook 195, which is biased to the right of its firee position, follows a 
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first lateral guide surface 225 that defines the left side of the pocket 220. Once the cap 
cover 120 is depressed a sufficient amount, the top of the first lateral guide surface 225 
falls below the hook 195, thereby allowing the hook 195 to move against a second lateral 
guide surface 230. When the user releases the cap cover 120, the biasing spring 110 
5 biases the movable member 105 up. As the cam surface 200 moves up, the second 
lateral guide surface 230 moves past the hook 195 and a third lateral guide surface 235 
engages the hook 195. Up to this point, the hook 195 has been following a first radial 
guide surface 240. However, as the cam surface 200 continues to move up, the hook 195 
disengages fi'om the first radial guide surface 240 and engages a second radial guide 

10 surface 245. The second radial guide surface 245 is closer to the centerline B-B of the 
cap 75 then the first radial guide surface 240. Thus, the hook 195 cannot pass fi'om the 
second radial guide surface 245 back to the first radial guide surface 240. As the 
movable member 105 continues to move, the small guide stops 211 and the large guide 
stop 212 engage the guide member 115. Once engaged, the small guide stops 211 and 

15 the large guide stop 212 inhibit fiirther extension of the movable member 105, thus 
defining the extended position, as shown in Fig. 3. 

To move the cap cover 120 fi'om the extended position to the retracted position, 
the user again depresses the cap cover 120. As the cover 120 is depressed, the hook 195 
follows a fourth lateral guide surface 255. The fourth lateral guide surface 255 forces the 

20 hook 195 to the right as the cap cover 120 is depressed. In addition to the rightward 
movement, the hook 195 also moves toward the plane C-C of the apertures 185 as the 
hook 195 follows a third radial guide surface 260. A step is provided between the end of 
the third radial guide surface 260 and the second radial guide surface 245 just beyond the 
retracted position. Thus, as the cap cover 120 is depressed beyond the retracted point, 

25 the hook 195 will drop down the step (i.e., toward the cap 75 centerline B-B) between 
the third radial guide surface 260 and the second radial guide surface 245. Once the cap 
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cover 120 is depressed to a point slightly beyond the fully retracted position, a cam 
surface peak 265 falls below the hook 195 and the hook 195 is free to move to the left. 
The hook 195 moves to the left and contacts the first lateral guide surface 225. Once the 
user releases the cap cover 120, the cam surface 105 moves up until the hook 195 seats 
5 in the upper pocket 220 and the cap cover 120 is in the retracted position. 

It should be noted that the cap 75, the cap cover 120, the movable member 105, 
and the cam surface 200 are all interconnected. As such, these components move 
together when the cap 75 is moved between its retracted and extended position. Thus, in 
the foregoing description, these terms are used interchangeably. However, it should be 

10 clear that movement of any one of the cap cover 120, the movable member 105, or the 
cam surface 200 will result in the movement of the two remaining components. 

To insert the cap 75 into the fill spout 60, the user simply places the cap 75 into 
the aperture 70 and rotates it about the inlet axis A-A until the large tab member 80 
aligns with the second helical groove 160 and the small tab member 85 aligns with the 

15 first helical groove 155. Continued rotation will cause the cap 75 to be pulled into the 
fill spout 60 as the grooves 155, 160 slide across the tabs 80, 85. Once rotation is 
complete, the cap cover 120 is depressed to lock the cap cover 120 in the retracted 
position. When the cap 75 is positioned in the sealed and retracted position, the top 
surface 130 of the cap cover 120 is substantially flush with the outer surface of the cover 

20 45. 

Although the invention has been described in detail with reference to certain 
preferred embodiments, variations and modifications exist within the scope and spirit of 
the invention as described and defined in the following claims. 


